Abstract. It is shown that the superconducting transition temperature for compounds in seven different structure types exhibits a peak at about 3.7 to 3.9 valence electrons per atom.
Recently, we have discovered a similar behavior for a large group of hexagonal (C32) and related compounds, all of which reach maximum transition temperatures between 3. 6 and 4 e/a. The prototype of this structure is AlB2 and, until now, no superconducting borides were known to crystallize in this symmetry system.
In the following we shall give a brief account of the seven different structures whose superconducting transition temperatures reach a peak below four valence electrons/atom. hexagonal structure is the reason for this is not clear at present. Only a detailed analysis of the structure will decide between these alternatives. The CaC2 structure type: YC2, having tetragonal symmetry and a transition temperature of 3.880K," is another demonstration of superconductivity below e/a = 4. The AIB2 structure type: In the past, as mentioned before, no borides with this hexagonal (C32) structure had ever shown superconductivity above the range of from 0.3 to 10K. In the series YB2 -ZrB2 -NbB2 -MoB2 we have now been able to turn the last two compounds into superconductors.
NbB2 and MoB2 differ from other borides having this structure by exhibiting a fairly large homogeneity range, as shown by a range of lattice constants (Table  1) . It seemed likely that this range was due to boron deficiencies. In Fig. 2 , where the lattice constants of these borides are plotted versus the radius of the metal atom, one can see that the values begin to deviate strongly from linearity for Nb and Mo. NbB2, when measured as cast, was not superconducting in bulk. Measurement of the specific heat did, however, show a trace of superconductivity near 1.67°K. Adding excess boron for a nominal composition of NbB2.5 led to an increase in volume of the unit cell and superconductivity. The lattice constants now fall on the extrapolated curve and are indicated by X in Fig. 2 . This boride has a transition temperature of 3.87°K, as determined from the measurement of the specific heat. An increase in volume corresponding to an improvement in stoichiometry could also be achieved by replacing 5-10% Nb with other transition metals (Table 2) . Vanadium, when added to NbB., shrinks the volume, but still causes superconductivity. This apparent contradiction is resolved when one realizes that the volume of Nb1.8V0.2B5 lies above the Vegard line connecting NbB2.5 and boron-rich VB2. In other words, the improvement in stoichiometry more than offsets the decrease in volume.
In the case of MoB2, excess boron alone in the melt was insufficient to bring the lattice constants to their extrapolated value. " MoB2" as MoBi.6 to MoB2 and noting the composition which showed a single phase in the x-ray photographs. Even a splat-melted MoB2, which is presumably the stoichiometric composition, did not have a large enough cell volume to become superconducting. However, when a nominal composition of MoB2.5 was splatmelted and excess boron was thereby forced into the lattice, the volume increased and the material had a superconducting transition of 7.450K. The x-ray pattern confirmed the C32 structure with an expanded lattice (see Table  3 ). It is also possible by replacing Mo with Zr to enlarge the unit cell sufficiently to at least approach the extrapolated value. The transition temperature increased as the cell volume increased up to 25% Zr, as shown in Fig. 3 . X-ray patterns indicated that the maximum solubility of ZrB2 in "MoB2" corresponds to Zro.a3Moo.87B2 where the actual B content is now probably 1.9. At this concentration, and by rapid splat-quenching, it was possible to raise T. above 110K.
Small amounts of YB2 also produced superconductivity, although x-ray evidence indicates that no appreciable amount of yttrium enters the MoB2 lattice. Many of the other transition metals also increased the lattice of MoB2 and produced superconductivity (Table 3) .
Why then are YB2 and ZrB2 not superconducting? Since they do not show a homogeneity range or variation of lattice constants at all, the assumption is that their lattice constants in Fig. 1 constants of the correct stoichiometric composition. One must, therefore, conclude that their low electron concentration e/a < 3.3 is again, and decisively so, responsible for the absence of superconductivity.
The boron deficient "NbB2," however, has e/a --3.7 and therefore here the absence of superconductivity must be a consequence of a lattice containing too many vacancies. It becomes very difficult in NbB2 and MoB2 to identify whether in this particular structure stoichiometry or the e/a ratio is the crucial factor for the steep rise of T,. Only by a comparison with the stoichiometric, but nonsuperconducting, YB2 and ZrB2 is one led to the conclusion of the e/a ratio being of decisive importance. In agreement herewith, when Nb or Mo in their AMB2 structures are replaced by many other transition metals, T, will invariably rise when e/a is moving toward its optimum value near 3.8 and the composition is at the same time approaching ideal stoichiometry.
Conclusions. From these seven different structure types as well as from their various e/a ratios, a new peak of superconducting transition temperatures from 3.7 to 3.9 e/a is now evident. It is too early to say what the prospects for very high transition temperatures are in this range of valence electron concentrations. Also, it is not yet possible to define the essential differences between the superconducting structures with peaks near 5 and 7, and those which occur below 4.
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